The ends of tropomyosin are major determinants of actin affinity and myosin subfragment 1-induced binding to F-actin in the open state.
Tropomyosin (TM) is thought to exist in equilibrium between two states on F-actin, closed and open [Geeves, M. A., and Lehrer, S. S. (1994) Biophys. J. 67, 273-282]. Myosin shifts the equilibrium to the open state in which myosin binds strongly and develops force. Tropomyosin isoforms, that primarily differ in their N- and C-terminal sequences, have different equilibria between the closed and open states. The aim of the research is to understand how the alternate ends of TM affect cooperative actin binding and the relationship between actin affinity and the cooperativity with which myosin S1 promotes binding of TM to actin in the open state. A series of rat alpha-tropomyosin variants was expressed in Escherichia coli that are identical except for the ends, which are encoded by exons 1a or 1b and exons 9a, 9c or 9d. Both the N- and C-terminal sequences, and the particular combination within a TM molecule, determine actin affinity. Compared to tropomyosins with an exon 1a-encoded N-terminus, found in long isoforms, the exon 1b-encoded sequence, expressed in 247-residue nonmuscle tropomyosins, increases actin affinity in tropomyosins expressing 9a or 9d but has little effect with 9c, a brain-specific exon. The relative actin affinities, in decreasing order, are 1b9d > 1b9a > acetylated 1a9a > 1a9d >> 1a9a > or = 1a9c congruent with 1b9c. Myosin S1 greatly increases the affinity of all tropomyosin variants for actin. In this, the actin affinity is the primary factor in the cooperativity with which myosin S1 induces TM binding to actin in the open state; generally, the higher the actin affinity, the lower the occupancy by myosin required to saturate the actin with tropomyosin: 1b9d >1a9d> 1b9a > or = acetylated 1a9a > 1a9a > 1a9c congruent with 1b9c.